The chelating agent, diethylenetriaminepentaacetic acid (DTPA) is a non-registered drug used in the treatment of over-exposure to heavy metals such as iron, zinc and lead (Fahey et al., 1961; Brugsch et al., 1965) . DTPA has also been used on a few occasions in the United Kingdom when individuals have inhaled plutonium dust or received contaminated wounds (Schofield and Dolphin, 1974) . These patients received a series of intravenous injections of 0-25 g of calcium-DTPA in 20 ml of physiological saline.
At concentrations of 6-30 times the therapeutic dose DTPA produces transient toxic effects in the liver and kidneys of mice (Morgan and Smith, 1974) . It may cause the release of proteins from cell membranes (Stack and Fox, 1972) and there is some evidence to suggest that chelating agents may induce chromosome aberrations in Vicia faba (Cohn, 1961; Michaelis et al., 1962) . It is possible, therefore, that DTPA may be hazardous to humans; this study investigates the risk involved in the use of this drug.
Sister chromatid exchange (SCE) induction is one of many short-term screening tests which are likely to be used in the initial testing of new drugs for possible mutagenic side effects (Bridges, 1976) . Although the procedure is reliable, quick and relatively simple it does possess several shortcomings. In common with other in vitro mutagenicity tests it is not sensitive to certain known mutagens, such as chloramphenicol, whose metabolites are the agents causing damage. False negative results may be avoided in some instances by including metabolically active liver microsomes in the cell culture (Stetka and Wolff, 1976 (Perry and Wolff, 1974 ) (see Figure) .
A derivative of DTPA, developed recently in the National Radiological Protection Board laboratories, and which possesses lipophilic fatty acid chains (Bulman et al., 1976) was also tested for SCE induction. It is anticipated that the lipophilic portion of the molecule will enable it to enter cells and hence to remove intracellular metal contaminants, which calcium-DTPA cannot do; as an alternative intravenous treatment this new derivative shows very great promise. It might also be expected that, once inside the cell, the molecule will exert any toxic effects directly on the cell constituents, particularly on nuclear material and the internal cell membranes. It would not be unexpected therefore for the DTPA derivative to possess a greater mutagenic potential than that of calcium-DTPA.
The staining method used was that of Perry and Wolff (1974) . In brief, separated human lymphocyte cultures were incubated at 37°C with 10-4 M BrdU, plus the chelating agent to be tested, for 72 h in darkness. The culture medium consisted of 4 ml Eagles' medium (Wellcome), 1.5 ml calf serum (Difco) and 0-1 ml reconstituted phytohaemagglutinin (Wellcome) containing approximately 9 mg of reagent per ml. For the final 3 h of incubation, 2 5 ,ug colcemid (Ciba) was added to each culture. After fixation (Purrott and Lloyd, 1972 ) the slides were treated with 0 5 ,tg/ml Hoechst *s giving a final concentration in the culture medium of 13*51, 1-351 and 0*135 ,ug/ml respectively. The 1-351 ,tg/ml concentration corresponds approximately to that in blood after a single intravenous administration. The yields of SCEs are shown in Table 1 . A small increase in the yield of SCEs was found at both of the concentrations which permitted metaphase production (p < 0-05 for the concentration of 0-270 ,ug/ml and P < 0001 at 2-70 ,tg/ml).
No stable aberrations (fragments, rings or dicentrics) were observed in any of the lymphocyte cultures examined.
The values given in Tables 1 and 2 may be compared with data from Perry and Evans (1975) for SCE induction by various known mutagens, many of which produce large numbers of exchanges. Quinacrine mustard, for example, gave an SCE value of 121 1 per cell at a concentration of 10-6M. The present data therefore suggest that the limited ability to induce gross structural abnormalities in chromosomes is probably not a major hazard of DTPA or of its lipophilic derivative. However, the absence of mitotic figures at higher concentrations of both materials suggests some further toxic effect, possibly associated with the removal of metal ions from the culture medium or even from the cell membranes.
DTPA and its lipophilic derivative were kindly provided by Dr Robert Bulman. 
DTPA. exchanges in human lymphocytes by
Induction of sister chromatid
